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(57) Abstract: A front lens group (1) and a rear 
lens group (2) of about 5 mm diameter are held 
movably back and forth in a tubular body (5) through 
a front group mover (3) and a rear group mover (4), 
respectively. An iniaging element (6), e.g. a CCD, is 
disposed at a specified position in the rear of the tubular 
body and the CCD can focus an image with a desired 
zoom magnification by setting the distance between 
each lens group and the CCD and the distance between 
both lens groups appropriately. More specifically, 
positional relation of the front lens group and the rear 
lens group becomes as shown on fig. 1(b) through 
fig. 1(d) when the zoom magnification is varied from 
one-magnification in the standard state as shown on fig. 
1(a) to Of 5 -,r -magnification. Consequently, the 
zoom magnification can be switched between unit and 
^ by simply fixing the first lens group and allowing 
the rear lens group to reciprocate between (1) and (3), 
for example. 
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5 J: 5^^:;&oTV^5„ w<7))|^^;d^ #i^>'Xp 6 1 , 6 2 ^iS^Sp^fettlei'fiLgi-s 

ia^'^PP;^iRj) f*. Mi/^^x^e 1 ^^w:^xsi6 2 ^c•^;^^^t^fflie)^a^fc:^^^^ 

©:fi^MtJ«lJ:^S^fc«J4, ^17111 (b) {c:^i-J;5t-> tfr^^-Xp 6 1 i:^ 
^-Xi^e 2;$s^ic:^3ffUTtf^f4»^«);^ hy^^e 7 t^^^^fcofc^ t (c, ^ 

^^mm^-r^t^ m^^mx-\t^ ^i7igi (a) B.^^=iy(;v 

^o^^bfc?^#(i:MbBifw>'XS^6 i ir^u-^X^e 2 tcfg 
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^h\<i^ mi 7 121 (b) ^^::^i-4^^M^c:*5v^T. mm^6 5\z.Mi^xm\^^Km 

. ^17111 (a) lii^i-X-J^^^}asi^(^:yt^(c^jlf>f 5o '^(Dm'i. MMt: 

m:d^hf^l sm (b) J; 5 fJ:^ MM^ 6 5 icmm-t ^ t . Hui-'VXi^e 1 

|§L. ^^K^Wi-r^o J:oT. X-Af&^^a<i^te:i-^::i:;dST'#-5o ^>'^^ 

A/, mi 8m (b) (^))ytii;ei>e>> «?^^6 5 12:5^1^ ^oam^i-srtfj: j;!?. 

iii9iiif*. :^mm<Dm9(DmM(Dmm^^vx\^^^o ^mmmmn, jiib 
vfcm7, m8(Dmm(D5^m^m:^t\^xv^^o ^ut. j|=b^^}*. m\^>:<m 

-r6;^iRi{j:##t-6o ^hiz., nm^mn^itm^ib^ hy^<6 6' ft, 
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rtOJfc^^d^^. Hi 9111 (b) tc:^i-j; 5(31. m^^^ 6 5 (Jliimu. ig:^-r'5 

:i(D:t»^fli/5^biii 9 121 (b) }iz.^'t(Dtm\^^(Dmm^mm^6 5 
icmwr^^tizj;:^. 1119111 (a) \^^'r:!{^mi^mm^'^^^ti»^x^^o 

hm.'^m^hmi^'r^o ttrv':/xs¥6 i ^^u-^/xsie 25:3:. M^r^fc: 
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(D-figT-fc^o i-5fe:bt>. ^2 0111 (a) {d^-f- J: 5 ^;2|s:^^T*Biru';xxs^ 

i/vX|¥6 2i*. *{z:tu:^ (El't'^feffiO) ic^Wil^. ^i^>:^m6 2i!>t^^^mi^ 
^ti.'So l^f wi^Xfl 6 1 u:/Xp 6 2 ^S, 02 00 (a) tz::^ 

o -Sfc. 5t;^fRlle:3iS-r5 02 0121 (a) tei^i-X— i»^^;6S i (^^:2[s:^ 
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^^bTVN§„ :L(Dmm^6 5(Dmm-i. mi 9mi^^-rm9(Dmm(Djfmtmm 

t). ^2 10 (a) (D^miz.mm^^^^ti!)^x%^„ /j:*?, ^(Dm(Dm}^^xj^ 

2 2mit. :^mm(Dmi 2(DmM(Dwm(D^n^^vx\,^^o ^^t>ib. :^mm 
(ommxti. Bui/>'Xi¥7 1 i#i-i/xii7 2(D^mm(Dmmii:mi^:^y^ K;ef 

-r K7 3 Sr^t){^(t^ K;^-r K7 3 ^^\.x:^^4 Ki/-Y:7 h 7 4 

^bT$A;^f^(c:^Kig:&jc:l>TV^5o M i/^'Xi^ 7 1 i/^^X|^ 7 

2}*. ^#l*:i^le:i^>'X^^^b/c«^^0g!9. -^(^ ^'>'X(D^#:Sr•a':b'^TV^ 
60 ^LT. mV'VX^7 2(D^:^l3:ia«'r'5lll^^|ll&©CCD^(Dtt^^^lC 

5^^*U■rv^So itL{c:J;!9> Mi^^-Xl^ 7 1 i^^'XS^ 7 2 fS, •t'ilt'&g^ 

^4EI^^::^i-«If^#^4;0S#•^;i^;5 j; 

19 , m2 2 111 (a) BUl/^X|¥7 1 i!=^l->'X|^ 7 2(?5;^ 

^-r K;if-r K7 3^s*iJ:'|i£g^i6;^ hi/yN°7 5 }c:^Mbfc)|^li'C'f*. tui^vX^ 
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^ti^o :itiKXV)^ X— ^^^^ 1 {c:i--5i So 
^fc. m2 2m (b) t^i^i-J; 5 fc, mui^xm? 1 t^u:yy<m7 2<d:^7 

^7 1 ^^W^-X^T 2 ^;iS, ^tb^'tL^ii^gB, Stfii^g (2) t^-figi-S 

. t(D^iKm^7 7mi^m^ (mvAti) ^m^m^m^^^j:^-^wj)i7 
A-r-sr ^rT'fcSo ^^m^ 7 7 it, M\^mtimmicvx:K\,^c^^ 

-r^X^K^^o ^Lfiiz^v)^ 112 2111 (a) m^i^i!)^ht^^n 
Win 7 8 ^^fKm^7 7Ffl^C^fAL^^V^^, «9^A^^^7 7;6S5:v^ 

fc:t^^ it) la ^ $ S o 

ioji^^T?. ^2 2111 (b) iz^-r^^K, mmm^h:^j:^-^WiPr7 8^^^ 
7 7 m^^^A-t^ t . n7i<.iKm^ 7 7 ytrnz-nimn 7 s t (Drnx-mMm.^} ^ 

^;ei^feattf2jS/5)>b;icSpr®i>lt7 8^|fe«?^i-^, 02 2|§| (a) td^fil^filtc^ 

7 8 a $r|£<9#tts •?:(^IA«9#{tfc:7mm^7 8 a tif W:/XS| 7 1 i:^ 
XS¥ 7 2 {d^ttfc^A^^ 7 7 i: Tim^lir^ X 5 l-«^«^i-6„ 

Mts^tmmii!^7i<ip<m^7 7m±t)m^R^^m:iv, 023111 (a) \z.^-rM:^ 
m^^^w-t^, ^UT, ^(D:i^mt>^hm2 3m (b) i<^^'t^o\^7iiAm^7 

8 aH^(Dmi&m^hf£^-^m}f7 8^^iKm^7 7mi^WAir:5t. 

^!Km^7 7, 7 8 a lldr«Mg^5| cfc t) ^*-X{z:^j£i-S ^ ^ ^ (i, ^ 
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(Dm(Dmf^m.m'^i'^m9j}^i'i. mi 2(Dmm<Dmmtmm'ch^<Dx\ mt^-r^ 

1 2(Dmm(Dmm^m<imj^mtmmxh?>(D-v. Mj^^-r^^^ui^m—^-^^H 

^^\^t.it, m2 smk^^-t^^i^. &m=^^/i-y'^^7 QcDts^mm-r^^it 
hx^^o ir^^t>'b. mi 2(DmMmm^m:^t^^. ttri/i^xs^z i ^^i^^- 
xm 7 2 K^ntc^^^m^ 7 7 (DnmK&m=^4 ? 9 <D—^^m^Hn^ 
o jBE$i=3-</w-^^ 7 9(Dm^i^. imi 7m(Dn-^6 3 

dtl/JcJ: t), 112 5111 (a) \Z^irX^K. Rrt!j>»t 7 8 ^5§C^ 

7 7m-^^ ^m&iir^t^ ^^m^7 7(DRmtiKx<o. m^i^^/w^^. ? 9 
(b) -^Wi}i7 8^^iKm^7 7mi^WA-i~^t. ^^m^7 7 

f^mm^i-i. mi 2<DmiM<Dmmmmz^(D^mmtmmxh^(Dx\ nit^-r^ 

2 emiii^i-j: 5 t-x mi^i^:^m7 1 t^\^i^xm7 2Km^i^7 7' trm«3# 

5liii-So sitbteiJ:?). m2 6m (a) K^'ri:^\^/^^m^7i^^/i:^-^m}f 

78' ^m^i^77' mt^hmm^^^^t. Bm=^^/^y<^^7 9(Dw^m7ctiic 

x^xmm^7 7' t^v^T{it^^^'VX||7 1, m^':/Xil7 2^||^$-fr, X— 
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$ b(iim2 7|lll;::^t-J; 5 ic, ^2 6|§|{e:^i-^?f^^Jj^*5tt?)a'l4#:7 7' ^ 
7ma:^7 7Jc:i-5::^t>T'^S„ 02 7121 (a) td^i-J; ^{21, 

^tt-rS35c^#:H7 8' ;&s#;^t,;^cv^^l;lt^i-e^:i, ttfixvX|^7 1 ^^v:/X^7 
2}j:|fe9#ttfc3^^?^^7 7ra©?^^0^§I:;^J; tJ tsaEJNI^'-r/w^^. 7 9<^#14m 

imz.^fKm^-b^hti:-!^^'^yx 7 ^^fA-rs^. ^cD'5riij>i-7 8' 

iKm^i iWi-^(omm,'m\M^i^^<^^\.^ :^ 2 7111 (b) Jc^i-J;5l-. 
K;^-f K7 aSrtf^^e^JC);^ ^5^^^•7 6 iJi^Sg^^fcoT^^Jh-rSo 

5/^^7 6' %^^tt#:;0^f>J^^5Rri(i>H-7 8 0M®{c^!9#tfrvN5„ mteiJ;?)^ 
02 8 0 (a) tJ:^i-J;5}-RrSi>>t7 8^gifl5i$'^fcjytli-T?J*. ^^5^^7 711 

!Km^nn^-bm%u.^\.. (a) \z.^^'im^\z.i^m't^o f^^^<D 
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m^m^ti^. m^m^hfj:^-^Wi)i7 8^^m\^^m\^tcm (^29111 (a) 
mm) (Di^it^mcDj&im^. w^m^s o^wnfx^,^^, \.7!)>hm^m^8 o(d 
mmi-^. ^2 9111 (a) i^^-rx^iz-m^i^^^m? 1 t^ui^xm? 2ibm^v 
fct^(D^iKm^7 7(Dmmji:^i-±m<. ^291^ (b) iz.^-r^^i^. mi^i^ 
x^7 1 t^uiyxm? 2iim^m^\i^fcm(D^iKm^7 7(Dmm^^i-i^< b 

TV^6o rtb{;ij;t9. m2 9m (a) , (b) ^) b i^^Tfe j; 5 

m^7 7(Dmmt^ ^^m^s ocDmmit. m^i^7!)^hti:^'^wj)i7 s^^w^^^ 

if^ z h K^^xmm(om-m^mm.-r^z t f}>x^ -So 

±iEb/c^i 2 <DmM<D'i^mt£hm^^m(Dm^m\^^\^x^\^tz.-^Wi)i 7 s 
. 7 8' ^m-wi-^^^fz.ibcDM.wmMwmmyt, m8 im^mz.^-r^u<om 

tt^-^S J: 5 J2:UTV>S„ i-jfe*?"^. 113 1 ST*?*. m'\S£.W-t^hf^^^mn 7 8 

(ziffeitjw^— 8 2^wtn, iff*^(Df^iii w?— 8 2^wox^mw:'m^W3^ 

^^:itK^<0. ms im (a) \Z.^irX^K. pTHj^t? 8^^^^m^7 7m7!)^ 

t^mMi^fcm^^mm (x-^fg^;5si) <Dn^mt. msim (b) 

^wj}t-7 8t^^iKm^7 7m^wx^fy'X::^—Mt^fi^am<D2^(D^j^m-^mm 

_h|Bb;fe^J-eW:, ^Wiln 7 8ttmz.^mi^^^—8 2 1!)mi^Mm^-r^ ^ 
(tfcf^»J 1/^-^'— 8 3 ^MUMi 8 3a tC^^ -f^Sb U-/^— 8 2 ©{MfC^f^gp 8 
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lEmm^ir^o J:o-c. ^32111 (a) {cl^i-J; 5 tc, -^Wi}i 7 8 :b^7klKm^ 7 

7m:A^hmBLvfcm:^mm (x-i>.^^30si) <D^mt. m3 2m (b) ic^-r 

^^?^^7 T^tcaibAttL. X— A>ft^(^-eo#:sri-5r t}a5-e#5 (^33® 
(a) , (b) ^m) o 

> y ^TTiJ^^^oi-^ 8 6%«^f ^=amfiili«S)-r-5n5/ K8 6 s.(D^mz. 
rTHj^H- 7 8 flr^tt. K8 6 a jdS^I tb^c^^tllRrSj^t" 7 8 ^S^^j^^F 7 

7mt^hmn\.fz.m-^^m (x-^jt^;asi) ^^rf? (^340 (a) #m) ^ 

05/ K8 6 a ;5S;^t^t±lUfc:#-^fcpr»I>ft7 8 7 7 m\Z.mX^fhX :^ 

^ ^im^. 113 5ll!Je::^i-J; 5 l-x r^^a.=^—^ 8 7^ UT, if ft Ufcn y 
K8 7 a ^ffiV^Tm^yt^^:^m^WI$^3:5^>(D%ffiv^T>b^ -hlBi |^#{c;=^-r 

03 6ia;O^e,0 3 SEIfi, :$:^McO0l 3©||^fe<^?l^^iS:^LTV^<5„ 
(01^^m\%. 0 7l2ltJ:^i-lljf^#14tr^?at-'5^ci?)(Dt>(Z)-e. i-':/Xi$:gr^Ki$-a: 
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o 

So :L(D::^T-'y\^>^^^--^ 2 0}-i. 1 2 (D^m^m^r^ o ^ i^mM'Jik 

<Dm}&\^fc^—:^:^i^2 1 ^(D^^m^^m^^m-t^liitim2 2 S:^ 

t}^2 2-A^ti — ^(D^>L-K^X^nx-'mt^tlX\^^^o -ir— ;^;2|s:#:2 

fVj?'^— ^ ^ UTf;i> m^it, #M¥6 - 1 0 5 5 8 2 8-^^^-^, #BB¥6 
- 2 9 6 3 5 8#<arfR{C|g^$nfc^5©^ffiVN-5:: i!;&S-e#6o /hM 

Kf:^15a, ISbfJl^b-C. ^i^-5r«]#:3 0;&S^lfJ■Brtl^^:#A$tt-CV^So 

nmiii 4\cMmir^^mi^Mmii3 2^wtifx\f^?>o ^lt. i:(omiidFL3 2 

I^^M;^^-^ Kt"vi 5 a, 1 5 b^sjf AiBg^tts ^iti/Jei J; ?9 . p« v;^f-r K tf 
i^l 5 a, i^>^;^f-^ KtfVl 5 b J:o-C^j^$ti/;^^S^pr»J#:3 Of^^^L/c 
^^^T'#;^^ Kt'i^l 5 a, 1 5 b{;i?''&oi:t&^5S^»j-nrtgi:/^5„ ^hiz^M 
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fc. iO#S^Rra#:3 0^^:^^ Kf:xi 5 a, 15 b tcS* UfcDft^-Cfi. ^ 

^ 2 0(Dm;^iiti2 2fc^ttfcy — K;^i^ y ^nt^^^-g-v^, m;'jift2 

o 

^biei^fc. ^-r:/;;?f'i' Kfvi 5 af*. ;^ i o o®^$p i 2 o^|fU}e:f> 
— I^^^l 1 {CiS:ttfc#:^fV Kt'^-l 5 a, 15 h(D^mut, S&w^-X 

mmm^m-^mKm^^^x\^^^o ^^Md^ma-t^ p^-fv;^^ Kt:°:/i 5 

2;2|s:oi^:/:«f-f Kifi^i 5 b (D^fei^SiJifi, R^>l;'t<©:^ hyy<4 5^5^t) 
#^te>ttTV^6o ::(^;^ b ^y^^•4 5<7)^@f:i, 1^::^;!5f^ Kif 1 5 b J; «9 
h-~m^±^ < \^X\,^^, ^UTs t&i^Rrit)fr4 0' (^Bf^&fS{3:?l^^b^7LlF|5 
4 6f*. ±lBbfci^^^;(f-f Kt'^l 5 b RTI^tc^A^ ttS J; 5 {^^^6 

o ^<o?Llf|5 4 6(Df^^j^}*. #>^ia5{i}if-:/;^f-f Kt'^^i 5 b (^^Jl-^^ (Jf^— i6:$ 
^^ A^^:^^fP^f*i^:/;^f'1' Kt":/! 5 b(^^#J; «9 HI «9 < 6>7fe< t) 
;^ h5^^>°4 5;dS#AiB1lprtei:UTV>S„ ^bt;:. f->^;^f-r Kt^>- 1 5 b to^dffi 

l^#Jt^le:;^:^y v^4 7 ^^^L-cv^So io;^>^y >'i5^4 7 (DMSSSfi 
, h ^x^^"4 5MtJ^(c?Ltl5 4 6{7>^®lcg|j5ifeU. ;^ h ^/^^•4 5 
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^^{c, 1^:^';^f^ Kfc°^l 5 bid}*. tff||Blllj#: 4 0' (D^mmKm^'^Mx 

m'r^^^mi±ti:<s ■:7v-v^mxh^^^v. ^m-^wii^somi^mm^'^xh^ 

\\ ^UT. :i<D:^-<—^4 3<om^n. MS 8mic^ir2:^i,z.mm'^m^4 0 
tb^u-i^X^figM (c- (4) ) {ei— ifi:§■^-cv^§„ 

Wi^3 Olc^»t;^K5i?Ll 4, 3 2\cn^'t^'$Lm^-nM^4 1 ^igttT*3t). 
:i<^)Kii7L4 1 rt{cMi^vXp%#Aias-rSo 

■1i:-CmP^llJ#:3 0 |g3 6® (a) IC:^'^ J; 5 ic^-;^ 1 0 

3 0^ttf3i^»j$-^. M3 7|lIte:^i-J:5JcBlT^^S (tu^Rriftfr4 0' 

^:(D*^^^-e$ p5{e:;5^-7^5/fc?>'iJ^^>-^ 2 0 ^EllI^$^T^S|-5ri&^3 0^^ 
f-4 3 ^l:iO^UT|&Spr»jf$:4 0' ^ 9 . w;^^^B^f;^^^:^f Uttii-o 
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, mm^W}i^4o' ■Am:^i±mc 3 o ;3s*ttr^^« (4) ) mas 

M(DmMi-i. ^ ^{c-v'i^ n tiff J: 5 {i:lU-CV^^o 
M=^<^llv-^X1 , 2{ilKl1t{e:, m^<DWi^3, 4{ci/VX||^MJe)iAA/T*^ 

^<lr/S:^ (WIDE) jO^bM]^ (TELE) *-e3il:}c#5{e:«Htit^i/^^xi ^) 

KI^^i-ie^^s;5Sfc^9^ :iti\cit^mi^>^2^^^wm^um'^ (^-i^b) tcijj;e)^ 

J^cC< Jtcsyti?). >ic^J(g(^?l^li-T?f:iftfpw>'Xl fij^-fifcglJiSjeb (#140) , ^ 
i^ui/X2;rdtt^^tt;tri^je:lii^>i-J;5lcb. ^«^uvX2f*2oo^ 
^4SA, Bf^'^ih^-^^ J: 5 t-bfco J; !9 . ^^SA-T?ftX-i^{§^^A 
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m(7)B#{iX— i^{t^;6S 1 , 4. 1 8 4 mm(D^JiX— Afg^^as 2{|f i 

o 

^5tu# 6 0 0 m m(0|2:|^^^lov^-c 5 0 /i mJ^Jl.TC)3^ 9 t" 5/ Sr^T 5 J: 5 

titco :i(Dt^. ^^^^^f:±B-o. imumKm^^-t^t^. ^mm&:mBxw^ 

0 n m.X\±MM.1i^ 3 0c m<D^UX^\/^. 1 0 n mUMX^MMi!)^ 1 m.<Di±mX 
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mom (b) }i±:^-j^mm^Bm<D:i^m^^-m^mxh^o ta^. mmm^m 

:^mM<D^m\^:i^\^^X-h. Kt:°:/1 5},z.n, 3 ^WAVXM 

. 5 mmf^jy^cD y — F^iJ' y 3. — ^^^-f--5 - i:-!?, 2t@]5(ii|^-C 1 ;=^7'iy:7'^ 

'^^fcv)i2. 5 jim<Dm<o:dmx.^o ^hKi-2mmm<Dmm^irthi-£iy^ 
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mm^n^?> tth\c, m<^mWi<omy) ^ly^f-^w^n To.&.T\^-r^ :Lt\z.^v)^ 

So 

X(Dii:^fi 5 mm i: 1 0 (^i£M^bt&P^it#:4 0 

So ^ e>{ii^^i^^»j05^«9 t'iy^^iCiumi^iTtiit-SwiriJiJ; tj. ^^^-j&gtc: 
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w (D m 

BiflSlI 1 , m2U:yX%W'^U(Oj^±iiLm^Umi-^ :itKXK) 2®^<DX— 

3. 3te^fi^tJ:^^5fev>^Xil:^*S7minetT<^vvX^^v^5j®/>M:3&;^ 
vXI^Kj^S-CfcoT. 
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Miami ^i^X^j^§p#«. ffria02 l-i^X^i#§|5*t>5^e><Z)#^;^tJ:J;oT# 

7. 3fe^6^}c^^?^il-'>'XE@Jd5 7mmiS;^T<?5V>'X^^V>SM/hSi;5;^ 

VXigSfj^aX-fcoT, 
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10. StrlB^2 i-'^^X^i^^^t^Srg&d^t-^Jex^lgSli^^^. mWjm^:^y'iy^>' 
(DuvXigtt^g, 
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